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Description 

MOUNTING SCHEME FOR A DRUM 
MAINTENANCE UNIT OILING ROLLER 

Background of the Invention 
Field of Invention 

[0001] This invention relates to an oiling roller for a drum main- 
tenance unit. 
Description of Related Art 

[0002] It js known to utilize intermediate transfer layers in ink 
printing systems, such as disclosed in U.S. Patent Nos. 
6,068,372 and 6,431,703 to Rousseau et al. These sys- 
tems utilize an oiling roller that engages the imaging 
drum and applies a liquid intermediate transfer layer to 
the imaging drum. The print head ejects drops of ink onto 
the liquid intermediate transfer layer to form an ink image 
thereon. A receiving substrate such as paper is then 
brought into contact with the intermediate transfer layer 
on the imaging drum and the ink image is transferred to 



the receiving substrate. 

[0003] U.S. Patent No. 6,480,694 or Kimura et at. describes an 
oiling roller made of a hollow cylindrical porous formed 
body that retains the release agent lubricant in the micro- 
diameter voids and pores inside. The lubricant moves 
throughout the roller body by capillary force. The amount 
of lubricant applied to the imaging drum can be con- 
trolled by the amount of permeability resistance in the 
porous material. The retaining pores also prevent leakage 
of the lubricant. 

[0004] A part of the solid ink technology printing process in- 
cludes the drum maintenance unit. One of the drum 
maintenance unit's objectives is to apply a metered 
amount of release agent onto to the imaging drum prior 
to the print head imaging process. A metering blade me- 
ters the release agent applied by the oiling roller into a 
very thin film on the imaging drum that will be sufficient 
to have the ink preferably stick to the media rather than to 
the drum. Proper imaging requires release agent layer 
uniformity. When the agent is not applied uniformly the 
images exhibit noticeable streaks. The release agent can 
also change the gloss of images on a substrate and the 
projection efficiency of transparencies. 



Summary of the Invention 



[0005] The parts of a drum maintenance unit are subject to wear 
and dirt accumulation. Tlie oiling roller is often made of a 
compressible, porous, open-cell material, and is sub- 
jected to temperature, load and chemical conditions that 
affect the surface and length of the roller. A worn oiling 
roller can slide in the drum maintenance unit leaving the 
edge portions of the image drum without a sufficient re- 
lease agent layer. An oiling roller with accumulated dirt or 
debris can leave a nonuniform release agent layer. One 
solution to the problem of drum maintenance unit wear 
would be to replace the component parts at periodic in- 
tervals. Such periodic maintenance can be costly and re- 
sult in unnecessary down time of the imaging apparatus. 

[0006] It is important that ink printing systems deliver a layer of 
release agent onto the imaging drum so that the ink can 
be easily peeled off during the print process. The oiling 
roller should be center justified on the image so that the 
whole width of the image is entirely covered by the roller. 
Ink printing systems also require an oiling roller that fits 
within tight dimensional tolerances. Oiling rollers that are 
undersized or that slide towards one side leave a portion 
of the image less than adequately oiled and consequently 



cause a release failure of the image off the drum. Opti- 
mum performance keeps the oiling part of the roller cen- 
tered on the image through a wide range of roller length 
variation. 

[0007] This invention is directed to a mounting scheme for a 

drum maintenance oiling roller that avoids various disad- 
vantages and drawbacks associated with conventional 
systems. In various exemplary embodiments, a mounting 
scheme that utilizes end caps to mount the roller and 
keep the oiling part of the roller centered on an image is 
contemplated. 

[0008] This invention provides a durable and reliable design that 
accommodates a wider range of roller length variation. 

[0009] This invention separately provides systems and methods 
for quickly and easily installing an oiling roller into a drum 
maintenance unit cartridge. 

[0010] This invention separately provides systems and methods 
for keeping an oiling roller centered on an image. 

[0011] This invention separately provides systems and methods 
for keeping an oiling roller centered during the life of a 
drum maintenance unit, even when the roller's length is 
reduced due to temperature, load and/or chemical com- 
patibility. 



[0012] jhis invention separately provides systems and methods 
for keeping an oiling roller centered in a drawer of a drum 
maintenance unit. 

[0013] jiiis invention separately provides systems and methods 
for allowing an oiling roller to fit snug in a drawer of a 
drum maintenance unit without impeding the free rotation 
of the roller. 

[0014] jiiis invention separately provides systems and methods 
for positioning an oiling roller in a predictable position 
over the life of a drum maintenance unit. 

[0015] jiiis invention separately provides systems and methods 
for keeping an oiling roller securely positioned in a drum 
maintenance unit. 

[0016] This invention separately contributes to a reduction in 

costs of manufacture and maintenance of a drum mainte- 
nance unit. 

[0017] Various exemplary embodiments of this invention provide 
an oiling roller assembly, comprising an oiling roller, a 
roller shaft about which the oiling roller rotates andat 
least one cap unit disposed on an end of the roller shaft. 
The at least one cap unit may further comprise a flange 
portion at an end of the cap and a recess portion at an 
opposite end of the cap. The at least one cap unit may 



comprise a pair of caps. Each of the pair of caps may be 
substantially identical. 

[0018] In various exemplary embodiments of this invention, the 
oiling roller assembly further comprises a retainer dis- 
posed onto at least one end of the roller shaft and posi- 
tioned between at least one end of the oiling roller and 
the at least cap unit. 

[0019] In various exemplary embodiments of this invention, the 
at least one cap unit compresses the oiling roller material. 

[0020] In various exemplary embodiments of this invention, the 
at least one cap unit disposed on an end of the axel of the 
oiling roller snaps into a drawer of a removable cassette. 
The at least one cap unit may be locked in place through a 
latching feature in the drawer. The retainer disposed onto 
at least one end of the roller shaft may provide an addi- 
tional latching mechanism. 

[0021] Various exemplary embodiments of this invention provide 
a drum maintenance unit for an imaging apparatus com- 
prising the oiling roller assembly. The drum maintenance 
unit may be disposed in a removable cassette. The drum 
maintenance unit or the cassette may be a consumable 
unit. 

[0022] Various exemplary embodiments of this invention provide 



a method for mounting an oiling roller in a drum mainte- 
nance unit. 
Brief Description of the Drawings 

[0023] Various exemplary embodiments of the systems and 

methods of this invention are described in detail below, 
with reference to the attached drawing figures, in which: 

[0024] Fig. 1 is a view of a first exemplary embodiment of an oil- 
ing roller according to this invention; 

[0025] Fig. 2 is a cross-sectional view in an axial direction of the 
first exemplary embodiment of an oiling roller according 
to this invention; 

[0026] Fig. 3 is a cross-sectional view in an axial direction of a 
cassette of a drum maintenance unit into which an em- 
bodiment of the oiling roller according to this invention is 
installed; 

[0027] Fig. 4 is a cross-sectional view in an axial direction of a 
second exemplary embodiment of an oiling roller accord- 
ing to this invention; 

[0028] Fig. 5 is an exploded perspective view of a replaceable 

cassette for an imaging apparatus according to an exem- 
plary embodiment of this invention. 
Detailed Description of Exemplary Embodiments 



[0029] jhis invention may be applied to various oiling roller as- 
sembly configurations and is not limited to the particular 
configurations disclosed by the exemplary embodiments. 
Those skilled in the art will appreciate an oiling roller as- 
sembly system in accordance with this invention without 
including all of the particular features disclosed by the 
exemplary embodiments. 

[0030] Fig. 1 illustrates a first exemplary embodiment of an oil- 
ing roller assembly 100 according to this invention. The 
assembly 100 comprises an oiling roller 130 mounted on 
a roller shaft 110. A pair of end caps 120 are disposed on 
opposite ends of the shaft 110. Each cap 120 comprises a 
flange portion 122 at one end of the cap that comes into 
contact with the roller 100. Each cap 120 further com- 
prises an indented or hollow recess portion 124 at the end 
opposite to the flange portion 122. The oiling roller as- 
sembly 100 can also comprise an optional e-ring unit 140 
snapped onto one end of the roller shaft 110 and posi- 
tioned between one end of the oiling roller 130 the cap 
unit 120. An outer surface 132 of the oiling roller 130 
contacts with an imaging drum of a printing device when 
installed therein (not shown). 

[0031] In the exemplary embodiment shown, the oiling roller 130 



is a porous formed body of a hollow cylindrical shape, ca- 
pable of retaining releasing agent. The oiling roller 130 is 
made of a compressible material. In embodiments, the 
material has a hardness of about 10-15 Shore A. In em- 
bodiments, the oiling roller 130 is made of a heat-re- 
sistant material having micro-diameter voids. The mate- 
rial comprising the oiling roller 130 offers an air perme- 
ability resistance of about 1.07 SCFM @ 3 psi. The heat- 
resistant material comprising the oiling roller 130 is 
chemically and mechanically stable, for example, under 
heating at a temperature of about 60-70 "C. Possible ma- 
terials for the oiling roller 130 include polyurethane foam. 

[0032] Fig. 2 illustrates is a cross-sectional view in an axial di- 
rection of the first exemplary embodiment of this inven- 
tion. The end caps 120 are mounted to each end of the 
shaft 110. The end caps 120 can be pushed inward into 
the roller 130 so that the flange portion 132 of the cap 
compresses the compressible porous material of the roller 
130, causing the material to deflect. The compressibility 
of the roller's porous material provides a lateral load to 
the end cap 120 that can be utilized to latch the roller as- 
sembly 100 in a drum maintenance unit. 

[0033] Fig. 3 further illustrates how the first exemplary embodi- 



ment of this invention can be installed into a drawer 310 
of a drum maintenance unit 300. The drum maintenance 
unit 300 comprises a drawer 310, which itself comprises 
latching features 320 and 322 and a release agent pan 
330. Prior to inserting the oiling roller assembly 100 into 
the drawer 310, the two end caps 120 are pushed inward, 
compressing the roller material so that the assembly can 
clear the latching features 320 and 322 in the drawer 310. 
The roller assembly 100 is then placed in the drawer 310. 
Once the caps 120 are snapped into place in the drawer 
310, the compressible roller material springs back, caus- 
ing the roller assembly 100 to fit snug in the drawer 310. 
The end caps 120 are snapped into place in the drawer 
310 so that the recess portions 124 of the caps receive 
the latching features 320 and 322. 
[0034] The oiling roller assembly 100 is wide enough to cover the 
entire image space 350. In embodiments, the oiling roller 
assembly 100 is positioned in the drawer 310 so that the 
center of the roller 130 corresponds to about the center 
of the image 340 on the image drum. The oiling roller as- 
sembly 100 fits snug in the drawer 310, but without im- 
peding the free rotation of the roller 130. The compressed 
porous material of the oiling roller assembly 100, and the 



end caps 120, provide two lateral, opposed loads that will 
keep the oiling roller 120 centered in the drawer 310 and 
on the image 340. The oiling roller assembly 100 is also 
positioned to fit in the drum maintenance unit 300 to al- 
low enough clearance between the oiling roller 130 and 
the release agent pan portion 330 of the drawer 310. 

[0035] Fig. 4 illustrates a second exemplary embodiment of an 
oiling roller assembly 400 according to this invention. 
This embodiment includes a retainer such as an e-ring 
140 at one end of the shaft 110 that is positioned be- 
tween the end cap 120 and the oiling roller 130. The e- 
ring 140 provides an extra level of security to guard 
against the oiling roller assembly 100 popping out of the 
drum maintenance unit 300 in case of shock or drop. The 
e-ring 140 is positioned on the shaft 110 such that it al- 
lows the end cap 120 to push inward and compress the 
roller 130, but limits the degree of deflection. As a result, 
the oiling roller assembly 100 maintains a stronger inter- 
locking scheme in the drawer 310 of the cassette 300. 

[0036] Fig. 5 illustrates an exploded perspective view of a re- 
placeable cassette 510 for an imaging apparatus accord- 
ing to an exemplary embodiment of this invention. Dis- 
posed within the replaceable cassette 510 is a static shield 



520, a filter 530, an oiling roller assembly 500, a metering 
blade assembly 560 with leaf springs 570 and a top cover 
550. Details of the replaceable cassette are discussed in 
copending U.S. Patent Applications Nos. (Attorney Docket 
Nos. 117420, 117421, 117423 and 117424). 
[0037] While this invention has been described in conjunction 

with the exemplary embodiments outlined above, it is evi- 
dent that many alternatives, modifications and variations 
will be apparent from a review of the foregoing. Accord- 
ingly, the exemplary embodiments of the invention, as set 
forth above, are intended to be illustrative, not limiting. 
Various changes may be made without departing from the 
spirit and scope of the invention. 



